Objective The present study set out to examine the association between ethnic composition of school classes and prevalence of internalising and externalising problem behaviour among ethnic minority and majority students. Methods Data were derived from the Dutch 2002 Health Behaviour in School-aged Children (HBSC) survey, a nationally representative cross-sectional study with a total of 5,730 adolescents, aged 11-18 and attending secondary school, of which 931 belong to ethnic minority groups. The data were analysed using a multilevel regression model. Results The study revealed that, after taking individual characteristics like age, gender, educational level and family affluence into account, ethnic minority students on average report higher levels of externalising but not internalising problems. Ethnic density on the level of school classes modified this difference, as a negative association between the proportion ethnic minority students in class and externalising problem behaviour was found, but only for ethnic minority students. No effect of ethnic composition was found with respect to internalising problem behaviour. Conclusion The data revealed that ethnic minority students report higher levels of externalising problem behaviour, but only in classes with a minority of ethnic minority students and not in classes with a culturally diverse composition. This points towards a possible beneficial effect of a more culturally diverse environment for minority students. Majority students appeared to be insensitive for the ethnic density effect. Future studies should investigate the role of the ethnic composition of the school class more in-depth.
Introduction
The multicultural society is a much-debated topic in contemporary Western Europe. The challenge to accommodate large numbers of immigrants with a variety of cultural and religious backgrounds has received a great deal of attention in politics, media and science. With respect to the psychological well-being of immigrant and ethnic minority adolescents, the number of large scale studies in Europe is limited [3, 14, [28] [29] [30] . Furthermore, little attention is paid to the relation between contextual factors and mental health among these adolescents. The central question in the present study was whether the presence of other ethnic minority youth in the direct social context is related to the prevalence of internalising and externalising problem behaviour among ethnic minority students.
Several studies have revealed that ethnic minority youth in the Netherlands is at higher risk for the development of internalising and externalising problems [18, 24, 31] . However, as several studies on the ethnic density effect have successfully argued, the use of ethnicity as a risk factor confounds ethnic group membership with minority status [20] . The ethnic density hypothesis suggests that there is a negative correlation between the incidence of mental illness and the size of an ethnic group relative to the total population [4, 10, 23] . This hypothesis is based on the assumption that living among members of one's own ethnic group can work as a buffer against some of the negative influences related to being a member of a minority group. One may feel more accepted and secure, and experience a stronger support network in an environment that includes a sufficient number of other in-group members. A more general form of this hypothesis has been put forward by some authors [11, 36] , who stated this could be a 'group density' rather than an 'ethnic density' effect, since evidence has been found for similar effects of characteristics other than ethnicity, given that these group characteristics are experienced as important. For example, group density effects have been found for religious affiliation [6, 25] and occupational grouping [36] .
The ethnic density effect has mainly been studied in terms of the ethnic composition of neighbourhoods. Overall, studies on the effect of ethnic density largely confirm the hypothesis that the risk of developing mental health problems in ethnic minorities decreases when the proportion of ethnic minorities in the neighbourhood increases [5, 10, 15, 17, 19, 20, 23, 32] while for majority members the reverse effect is found, i.e. their risk increases as the proportion ethnic minorities increases. Results of the early study of Farris and Dunham [10] , conducted in the United States showed that while whites in general had lower psychiatric admission rates than blacks, the opposite was true in a largely black neighbourhood. In this area, with an extremely high concentration of black people, the admission rates of whites were unusually high while at the same time the admission rates of blacks were below average. These results were confirmed by several other studies in the United States [15, 17, 23] . Research on the incidence of schizophrenia [5] , deliberate self-harm [20] and suicide rates [19] among ethnic minorities in London also showed an effect of ethnic density, as well as a recent study on the incidence of schizophrenia in the city of The Hague, the Netherlands [32] . In the study of Boydell et al. [5] , ethnic density was conceptualised as minority density, rather than specific ethnic density, thus underlining the assumption that the notion of similarity within more encompassing groups (like non-Western migrants) may be more important than the exact matching of ethnic groups.
Closer inspection of studies revealed that the level at which the density effect is measured is crucial. A national study in the United Kingdom [7] for example showed no association between the proportion of an ethnic minority living in a particular area and their rates of admission for mental illness. However, as suggested by Halpern [11] , this could be due to the level at which the effect of ethnic density has been analysed. In all of the previous studies the area of analysis was relatively small compared to the study of Cochrane and Bal [7] . Minority members may be distributed unevenly within an area and it is likely that it is especially ethnic density in the direct environment of the person that plays a role in the development and prevalence of mental health problems.
With respect to density effects among adolescents, only few studies have addressed the role of neighbourhood ethnic composition as a relevant factor. For example, Wickrama et al. [38] note that relatively few studies have investigated how factors at different levels (i.e. community, family, race) influence mental health and that research has mainly focussed on economic deprivation of the neighbourhood, rather than other aspects of the social environment. In their study among black adolescents (aged [12] [13] [14] [15] [16] [17] [18] [19] in the US, they found that risks of mental distress declined as the ethnic diversity of the community increased, thereby supporting the ethnic density hypothesis. Furthermore, Sampson et al. [26] report a large reduction in risk of perpetrating violence among young adults (aged [18] [19] [20] [21] [22] [23] [24] [25] living in neighbourhoods with high versus low concentrations of immigrants, defined as foreign-born residents.
Hence, previous studies on the effect of ethnic density have predominantly focussed on adults rather than adolescents, and have generally taken the neighbourhood as a unit of analysis. In research on the mental health of adolescents, it makes sense to examine the role of the school context, assuming that it is the direct environment of the person that matters. Early and middle adolescents generally spend a large proportion of their time in their classes at school. For example, schools in the Netherlands are obliged to provide at least 1,040 h of class hours on a yearly basis, which averages over 26 h a week when excluding holidays. Additionally, there is much variation in the ethnic composition of schools and school classes. Therefore, the current research set out to examine the possible moderating role of the ethnic composition of school classes in the prevalence of internalising and externalising problem behaviour of ethnic minority and majority students.
The effect of ethnic composition of schools and school classes has been studied with respect to a variety of outcomes, such as well-being at school [21] , racist victimisation [34] and alcohol use [2, 16] . In general, these studies find moderating effects for these outcomes, revealing different reactions in majority and minority students that are supportive of the above-mentioned density effects. In their research in Dutch secondary education, Peetsma et al. [21] found that both Dutch majority and ethnic minority students in ethnically mixed classes reported greater wellbeing at school than students in more homogeneous classes. Verkuyten and Thijs [34] found that for Dutch children (i.e. the majority), a higher proportion of Dutch students was related to less perceived racist group victimisation among the majority, while it related to more perceived racist victimisation for Turkish and Moroccan children (i.e. ethnic minority groups). Finally, the study by Monshouwer et al. [16] revealed an association between the ethnic composition of the school and alcohol use, but only in interaction with minority status. Ethnic minority students attending schools with a substantial proportion of minorities (10-30%) had less risk of episodic heavy drinking.
Surprisingly, to our knowledge, no study so far addressed the question whether the ethnic composition of school classes influences students' mental health. Hence, the current study aims to add to the knowledge on density effects and mental health by focussing on its importance in the school context of ethnic minority youth. Following the approach of Boydell et al. [5] , and considering the large ethnic diversity in classes, we take into account minority status rather than ethnicity. In the present study we focus on the minority status, distinguishing between the dominant majority and (non-Western) minority groups.
Method

Sample and data collection
In 2001/2002, the Netherlands participated in the Health Behaviour in School-aged Children Survey (HBSC), a large cross-national study on health in children and adolescents. In HBSC, a two-stage random sampling frame is used, which is described in the international protocol of the HBSC study [9] . First, out of a list of all schools for secondary education in the Netherlands (a total of 587 schools, excluding schools for special education), a random sample of schools was selected proportionally within urbanisation strata. The response rate at the school level was 45% and this resulted in a total sample of 66 schools. Non-response could mainly be attributed to a lack of time (42%) or other research already going on in the school (37%). Schools in the most urbanised regions were somewhat less likely to participate. As argued by Vollebergh et al. [35] this is understandable due to the fact that universities in the Netherlands are situated in the most urbanised regions of the country and hence it is more likely that research is going on in these areas. No other differences between participating and non-participating schools were found. Within the schools for secondary education, from a list of all classes, one class per grade was randomly selected for participation. Only the first four grades of secondary education were selected. Within each class, all pupils were asked to participate. The response rate of children within the schools was 95%. Absence of children during the data collection was primarily due to sick leave. This procedure finally resulted in a total sample of 5,730 pupils from the first 4 years of secondary education.
Measures
Internalising and externalising problem behaviour of pupils was measured using the Youth Self-Report [1] . The YSR is a questionnaire designed to be completed by adolescents, ages 11-18 years, and contains a total of 101 problem items. These items are scored as follows: 0 = not present, 1 = somewhat or sometimes true, 2 = very true or often true, on the basis of the preceding 6 months. The YSR can be scored on the total problem scale, the sum of all problem scales and eight syndrome scales. This research focusses only on the broad dimensions of internalising and externalising problem behaviour, each consisting of the sum of all items in respectively three and two syndrome scales. The dimension of internalising problem behaviour consists of the scales, Withdrawn, Somatic Complaints and Anxious/Depressed. The externalising problem behaviour consists of the scales, Delinquent Behaviour and Aggressive Behaviour. The reliability and validity of the YSR are documented by Achenbach [1] and translated and validated for the Netherlands by Verhulst et al. [33] . In the current sample, the scales of internalising and externalising problem behaviour displayed a satisfactory internal consistency, with Cronbach's a of respectively 0.891 and 0.862 for the Dutch majority group and 0.890 and 0.867 for the ethnic minority students.
Minority status was assessed by asking the pupils to indicate their own and both of their parents' country of birth. Those reporting that either she/he or one of his/her parents was born in a foreign country belonging to the category of non-Western nations were scored as nonWestern minorities, according to the Dutch definition [27] . The ethnic background of these minorities varied. In the total sample (including majority students), 2.9% were Turkish, 3.4% Moroccan, 3.6% Surinamese and 1.1% Antilleans, which together represent the four major nonWestern immigrant groups in the Netherlands. Additionally, 5.4% came from a large number of other non-industrialised countries.
Furthermore, as a measure of ethnic density, the proportion of pupils in class with ethnic minority status was calculated. Table 1 shows the distribution of students over classes with different proportions of minority students.
Finally, individual level variables were added for gender, age, educational level, family affluence and class size. For gender, a dummy variable was used with 0 = male and 1 = female. Age ranged from 11 to 18 (M = 13.9, SD = 2.10). In the Netherlands, pupils are on average 12 years of age when they start secondary education, and 16 years old by the end of the fourth grade. However, as pupils Soc Psychiat Epidemiol (2010) 45:639-646 641 may have skipped a grade in primary school or repeated a year in either primary school or high school, the sample includes also 11-and 18-year-olds. It should be noted though that the number of students in these age categories is neglectable. Education level was assessed by asking the pupils about the type of school they were enrolled in. Considering the Dutch educational system the possible answers ranged from lower general secondary education (1) to the highest level of secondary school (7). A higher score indicates a higher level of education. Class size refers to the number of students in class. Family wealth is assessed with the Family Affluence Scale (FAS) that is specifically developed for use in research on adolescents, as it is difficult to assess parental occupation or family income through the eyes of children. The FAS consists of four questions reporting on the presence of material goods in the family: number of cars, pupil having a bedroom of his/her own, number of computers in the home and number of times per year the family goes on holiday. The FAS has been validated in earlier research [8] .
Missing values
To minimise non-response on problem scores of the YSR, regression imputation was used to estimate missing values. This was done only for pupils who had 8 or less missing on all 101 items of the YSR, as this is considered a maximum number of missing items for computation of a total problem score [33] . This resulted in a final sample of 4,563 respondents (N majority = 3,790, N minority = 773).
Data analysis
By using the SPSS Mixed modelling procedure, we examined two types of effects. First, the random effect of minority status-that is, does the relation between minority status and problem behaviour differ between classes. Second, we examined class and individual fixed effects-that is, does the proportion of minority students in classes make these students differ in their level of internalising and externalising problem behaviour, when controlling for individual-level factors. Hence, a multilevel regression analysis was carried out to test for cross-level interactions between ethnic minority status at the individual level and the proportion of ethnic minority students at the class level.
Results
Since the data file has a hierarchical structure, preliminary to our analysis it was examined whether there is any variation at the class-level. An intercept-only model with only the student level was compared to an intercept-only model with two levels, including the class level. For both internalising and externalising problem behaviour, the two-level model fitted the data significantly better (internalising v 2 (1) = 42.26, P = 0.000, externalising v 2 (1) = 93.14, P = 0.000), indicating that next to variation at the individual level, also class level variation exists. The intraclass-correlation of 0.039 for internalising problem behaviour is rather low, and somewhat higher for externalising problem behaviour (0.061). The intraclass correlation refers to the expected correlation between two randomly chosen students within the same class [13] . The multilevel regression models of internalising and externalising problem behaviour without covariates both showed a significant random effect of ethnic minority status (internalising v 2 (1) = 4.324, P = 0.04, externalising v 2 (1) = 9.676, P = 0.002), indicating that minority students differ between classes with respect to their levels of internalising and externalising problem behaviour. Table 2 shows the effects of the explanatory variables on the two dimensions of problem behaviour at individual and class level. No difference is found between the Dutch majority and ethnic minority students with respect to their level of internalising problem behaviour. However, we do find a significant positive relation between ethnic minority status and externalising problem behaviour. Hence, ethnic minority students on average report higher levels of externalising problem behaviour, even when we take into account other factors such as age, sex, educational level and class size.
In the next step, cross-level interactions between minority status and the proportion of minority students in class were tested. With respect to internalising problem behaviour, we did not find evidence for a moderating effect of ethnic composition. The earlier reported random effect of minority status could not be attributed to differences in the proportion of minority students in class (v 2 (1) = 0.832, P = 0.181). However, with respect to the level of externalising problem behaviour, we did find a significant negative interaction between ethnic minority status at the individual level and the proportion of ethnic minorities at the class level (v 2 (1) = 4.366, P = 0.04). Since the function of ethnic density may not automatically be assumed to be linear, a quadratic term was added to the model. However, this did not significantly improve the model fit (v 2 (1) = 0.857, P = 0.178). Examining the interaction effect, as displayed in Fig. 1 , we find that as minority students constitute a smaller proportion in class, on average they report a higher level of externalising problem behaviour. As the proportion increases, their level of problem behaviour draws closer to that of the Dutch majority students, with equal levels reached when approximately twothird of the class is of foreign, non-Western descent. The level of problem behaviour of Dutch majority students is not related to the ethnic composition of the class. Hence, an increase in the number of minority students in class does not lead to higher levels of problem behaviour among the majority students. In sum, the analysis revealed that as the proportion of ethnic minority students in a given class increases, the level of externalising but not of internalising problem behaviour of minority students decreases. With respect to the explained variance, we find that the regression model of externalising problem behaviour including the interaction effect has an R 2 of 0.39, indicating that almost 40% of the variance at the class level is explained by this model.
Discussion
In this study the 'ethnic density hypothesis' is confirmed with respect to externalising problem behaviour among Coefficients are unstandardized. Standard errors are reported between parentheses * P \ 0.05, ** P \ 0.01, *** P \ 0.001 
Proportion minority students in class Externalizing problem behaviour
Dutch majority students
Ethnic minority students Fig. 1 The effect of class ethnic composition on Dutch majority and ethnic minority students' externalising problem behaviour
adolescents. On average, ethnic minority students report higher levels of externalising problem behaviour than Dutch majority students, but this difference decreases with increasing numbers of other minority students in class. When minority students constitute about two-third of the class, their level of problem behaviour equals that of the Dutch majority group. For Dutch students, no effect is found of the proportion of minority students in class. With respect to internalising problem behaviour, no ethnic density effects were found. The proportion of minority students in class is not related to the level of internalising problem behaviour of either ethnic minority or Dutch majority students. Furthermore, both groups do not differ with respect to their average level of internalising problem behaviour.
It is important to notice that these effects were found while controlling for a large number of individual level variables. In line with former studies, we found that girls are more inclined to reveal internalising problems, while boys are at higher risk for reporting externalising problems. Internalising problems, but in particular externalising problems tend to grow with age. Pupils in the lower educational strata furthermore are more inclined to report both internalising and externalising problems. Likewise, the level of family affluence has a strong effect on internalising problems, adolescents from more affluent families reporting less internalising problems. In addition to these well-known effects, ethnic minority students report higher levels of externalising problems but only when they belong to school-classes where Dutch autochthonous students are in the majority. Thus, the increased risk attributed to a nonWestern ethnic background appears to be a explained by minority status more than by the ethnic background as such.
It should be noted that whereas we find our hypothesis on the ethnic density effect confirmed for externalising problem behaviour, no effect of the proportion of minority students in class on internalising problem behaviour has been found. This result can be considered rather surprising. It suggests that externalising problem behaviour may be more susceptible to social influences and change according to differences in the social context. The conclusion might be that among migrant youth, externalising problem behaviour, such as aggressive behaviour, is evoked only in situations where they are also in a minority position and not or less so in a social context that is characterised by cultural diversity. This can be considered in line with the results of the study by Monshouwer et al. [16] , who observed that a culturally diverse school composition with a majority of ethnic minority students tends to lower alcohol consumption of students, but only in those with a minority background. Hence, they concluded that, within a school-context, peer modelling and reinforcement mechanisms can affect individual students' alcohol use.
Aggressive and delinquent behaviour as well appear to be susceptible to social norms and peer influence. With respect to anxiety, depression, and somatic complaints, norms and peer pressure are less likely to have such an impact. In addition, the fact that the density effect was controlled for individual background characteristics may explain its insignificance for internalising problems. Henderson et al. [12] found a significant ethnic density effect on depressive symptoms (internalising) in a population sample, but once individual socioeconomic characteristics were taken into account, the significance of neighbourhood characteristics or ethnic density effects disappeared.
Strengths and limitations
In our study, the density effect is operationalised in terms of minority status rather than ethnicity. Students in our sample come from different ethnic backgrounds, a considerable part of them belonging to four of the major ethnic minority groups in the Netherlands (i.e. Turks, Moroccans, Surinamese and Antilleans), but also a relatively large group coming from a large variety of other non-Western countries. However, we cannot assume that relations between different groups are always good, namely, interethnic tensions between minority groups may exist and may complicate the interpretation of our findings. On the other hand, all these minorities share the common characteristic that they do not belong to the ethnic Dutch majority and are culturally different from this group. Being 'allochthonous' (the Dutch term for being of non-Dutch and non-Western origins) often means sharing a relatively marginalised position in Dutch society, revealed by relatively low educational accomplishment and relatively high unemployment rates for migrant youth in the Netherlands [27] . Similarity in this respect may outweigh the match in specific ethnic background, as other authors have also argued [20] . It is possible to argue that only the presence of members of one's own ethnic group may result in more intimate or supportive relations and can increase feelings of acceptance, but it seems equally likely that the presence of other minority students that are not necessarily of the same ethnic group may increase tolerance and acceptance of diversity in general, and of minority students in particular for all students in class.
Regarding the measurement of ethnicity, there are some limitations to the way in which minority status was ascribed in this research. We used the official Dutch definition for non-Western immigrants [27] , which includes both first and second-generation immigrants from non-Western countries. Although at this point the third generation in general has not yet reached high school age, future studies could include self-reported ethnicity in addition to using the country of birth of the respondent and his or her parents to ascribe ethnicity. Furthermore, minorities from other Western countries could also have a relatively marginalized position in society (for example because of their skin colour or language barrier), and could be included in subsequent studies.
Finally, no effects were found for the ethnic Dutch students. Although previous research has indicated that ethnic density effects also exist for the majority group members in contexts where they constitute a minority, it is not surprising that no effects were found. Of all ethnic Dutch students, over 90% were in a class where they constituted a large majority (over 70% Dutch). Furthermore, this pattern will also be similar at the neighbourhood level, with the majority of the ethnic Dutch students living in neighbourhoods where most people share the same ethnic background.
Implications
Based on previous findings of ethnic density effects at the neighbourhood level [5, 10, 15, 17, 19, 20, 23, 32, 37] , the present study examined the role of the ethnic composition of school classes on the level of externalising and internalising problem behaviour. The findings of this study do not only contribute to the general knowledge on the effect of contextual factors on adolescents' mental health, but can also contribute to the wider debate on the ethnic composition of schools in the Netherlands [22] . Although in this debate-on 'black' versus 'white' schools-attention is paid to outcomes such as school achievement and integration, students' mental health can be considered of equal importance. Whereas 'black' schools are often equated with poor school achievement and are considered by some as a hindrance to the integration of minority students in mainstream society, our research findings indicate a beneficial effect of such a school or class context on the mental health of students with an ethnic minority background, while negative effects on majority students have not been found. Other studies, such as the ones of Verkuyten and Thijs [34] and Peetsma et al. [21] also point to more positive aspects of schools and school classes with high ethnic density. Students may feel more at home and experience less racism and group discrimination in a more culturally diverse environment. Thus, based on the findings of the present study, an argument could be made on behalf of cultural diversity in schools.
Future research
In conclusion, the present study set out to test the ethnic density hypothesis in the school context. Previous studies on ethnic density effects have been carried out at the neighbourhood level, but given that adolescents spend a great proportion of their time at school, the ethnic composition of the school class can be expected to have an effect on adolescents' mental health. Indeed, with respect to externalising problem behaviour, this expectation was confirmed. However, more in-depth research into the role of ethnic density effects is warranted. The mechanisms underlying these effects should be addressed. Previous research has indicated that exclusion from local networks, the availability of cultural specific facilities, and experiences with intimidation and discrimination might be relevant factors in explaining the relation between the ethnic composition of the neighbourhood and mental health outcomes [37] . Translating this to the school context, including measures of the perceived social climate in class, of interpersonal relations between students, and measures of (perceived) discrimination could possibly improve our understanding of the density effect. In addition, how schools differing in their ethnic composition cater specifically to minority (or majority) students could be investigated. Furthermore, future research could focus on both the majority-minority distinction, as has been done in the current research, and ethnicity when examining the role of ethnic composition of the class. Finally, it might be interesting to study the role of the ethnic composition of the neighbourhood as well, and compare it to our findings within the school context. Although adolescents spend a large amount of their time at school, that does not disregard the role of other social contexts, such as the neighbourhood. The ethnic composition of the school class and the neighbourhood maybe the same for some individuals, but can be rather different for others.
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